Objective: To examine the associations between mode of delivery and public versus privately funded obstetric care within the same hospital setting.
INTRODUCTION
Public and private healthcare have coexisted within Irish hospitals for decades with critics claiming that this results in a two-tier system. 1 Following the last general election, the coalition government in its 'Programme for Government' committed to introducing a single model of healthcare based on universal health insurance. 2 The precise details of this new health system are yet to be determined. In the meantime, publicly funded hospitals are permitted to treat public and private patients at a ratio of 80:20. 3 In contrast, the National Health Service in the UK, which has taken great pride in providing free healthcare for all, is in the process of introducing a system not unlike the current Irish system, allowing up to 49% of hospital income to be generated from 'self-funded' patients. 4 Undoubtedly the admission of private patients brings a much needed resource into an overstretched system. Up to 20% of the hospital budget in Dublin Maternity Hospitals is generated from private accommodation charges (Annual Report http://www.coombe.ie). What is unclear is whether private care within a publicly funded setting incurs higher rates of interventions, and whether these costly interventions (investigations, operations, postoperative care) are justified by the risk profile of the patients. Data from the USA reveal the downside of a private funded healthcare system, with overtreatment due to payment for units of service, and financial incentives that reward inefficiency such as payment for complications and re-admissions. 5 The past few decades have seen a dramatic rise in the rates of caesarean section, from
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5% in the 1970s to over 50% in some countries in the late 1990s. [6] [7] [8] The reasons for this are multifactorial and have been attributed to increasing maternal age, medical comorbidities, obesity, induction of labour, elective repeat caesarean section, and caesarean section on maternal request. [9] [10] [11] [12] [13] Caesarean section rates of 20-30% are now the norm throughout the UK and Ireland (http://www. birthchoiceuk.com and http://www.cuidiu-ict.ie). 14 15 There is ongoing debate whether rates of caesarean section could or should be lowered, and whether the associated complications are justified. [16] [17] [18] [19] Most health professionals agree that the management of a woman's first birth is likely to have the biggest impact on overall rates of caesarean section. 13 Among parous women, different thresholds for attempting a vaginal birth after a previous caesarean section (VBAC) contribute to much of the variation between maternity units. 7 While the association between private obstetric care and higher rates of caesarean section has been recognised for some time, there has been limited research addressing whether this association is reflected in differences in the risk profiles of public and private patients and whether it impacts on perinatal outcomes. [20] [21] [22] The aim of this study was to examine the mode of delivery among a cohort of women booked for public or privately funded obstetric care within the same clinical setting, addressing the complex influence of social, medical and obstetric factors on mode of delivery.
METHODS

Study design
A retrospective cohort study was conducted using the electronic booking and delivery records of women with singleton pregnancies who delivered in a large urban maternity hospital in Ireland between January 2008 and July 2011. The unit delivers between 8000 and 9000 women each year and obstetric care is provided by approximately 14 consultants and 16 obstetric trainees. Data from the first antenatal booking interviews were linked to the electronic delivery record and neonatal records with information on the neonate up until the first hospital discharge. Comprehensive records are available routinely for all deliveries of ≥24 weeks' gestation or 500 g weight. The completeness and accuracy of the database has been validated for previous studies. 13 The study was limited to women with singleton pregnancies. Women with multiple pregnancies receive care in a multiple birth clinic under the direction of a single consultant and would not represent the breadth of obstetric practice.
Comparison groups
Study participants were subdivided into two groups based on whether they booked for private or public obstetric care. Private patients choose their own consultant and either self-refer or are referred by their general practitioner or a specialist (eg, from a fertility clinic).
The named consultant provides continuity of care throughout the antenatal, intrapartum and postnatal period with occasional cross-cover by a nominated consultant colleague. Public patients are booked under a consultant team and care is shared between midwives, the general practitioner and the obstetric team including doctors in training. A further category called 'semiprivate care' is similar to public patient care except for the type of accommodation available to the patient in the postnatal period. For the purposes of this study, semiprivate patients were classified as public patients. All patients in labour or requiring an operative delivery, whether public or private, are cared for by the same team of midwives and theatre staff on the delivery suite and operating theatre floor, respectively. Hospital protocols and guidelines are applied across the patient population unless stipulated otherwise by the consultant responsible for a particular patient.
Maternal characteristics
In addition to the type of obstetric care, information on the following maternal characteristics was extracted from the electronic records: maternal age, marital status, socioeconomic group, nationality, planning of pregnancy, gestational age at booking, smoking, alcohol use, history of illicit drug use and referral to a social worker. Gestational age was estimated from the calculation based on the first day of the last menstrual period; however, the routine booking ultrasound scan estimate was preferred if the dates were uncertain or there was a discrepancy of more than 7 days. Socioeconomic groups were classified as professional/manager, home duties, nonmanual, manual, unemployed and non-classifiable. Nationality was recorded as Irish or non-Irish and was further subdivided into country of origin. Gestational age at booking was banded into three groups: <12, 12-20 and >20 weeks. Smokers were defined as women who were current smokers at the time of attendance at their first antenatal visit. Current alcohol use was classified according to the woman's reported use of alcohol at the time of the first visit.
Medical factors
Data were recorded for medical, psychiatric, past obstetric, antenatal and fetal complications. Medical disorders included hypertension requiring treatment, diabetes mellitus (types 1 and 2), gestational diabetes requiring insulin treatment, respiratory disease including severe asthma, cardiac disease other than history of a murmur, haematological conditions including previous venous thromboembolism, inflammatory bowel disease, renal disease other than a single urinary tract infection, autoimmune disease, neurological disease including epilepsy and serious skin disorders. A detailed psychiatric history was elicited for current or previous depression requiring treatment, previous postnatal depression requiring treatment and any history of major psychiatric illness or psychosis. The booking blood results were available and included Hepatitis C and HIV status. Body mass index (BMI) was recorded and a BMI ≥30.0 was classified as overweight and warranted screening for gestational diabetes with a glucose tolerance test at 26-28 weeks' gestation.
Obstetric factors
A detailed obstetric history was recorded including previous miscarriage, termination or perinatal death. Recurrent miscarriage was classified as any three previous miscarriages as the timing and/or a change of partner was not always clear. Assisted conception in the current pregnancy included ovulation induction, intrauterine insemination or any type of in vitro fertilisation. The medical records were updated at the time of delivery to include antenatal maternal and fetal complications in the current pregnancy. Fetal complications included structural abnormalities, suspected intrauterine growth restriction, oligohydramnios, abnormal umbilical artery Doppler studies or preterm prelabour rupture of membranes. Maternal complications included admission for preeclampsia, significant antepartum haemorrhage, unstable lie or any infection requiring intravenous antibiotics.
Mode of delivery
The mode of delivery was classified as spontaneous vaginal delivery, operative vaginal delivery or caesarean section. Operative vaginal deliveries were subclassified as either vacuum or forceps. Where more than one instrument was used, the mode of delivery was designated based on the instrument used to complete the delivery. Caesarean sections were classified as scheduled or emergency. A scheduled caesarean section was planned electively and booked on the designated consultant's operating list. Emergency caesarean sections occurred in labour or with no labour. Emergency caesarean sections in labour were subclassified according to whether labour was of spontaneous onset or induced. The classification emergency caesarean section with no labour was used where the delivery was arranged at short notice, usually due to a maternal or fetal complication, and had to be accommodated on the first available list or as part of the out-of-hours service. The indication for caesarean section was coded according to the operator's recorded primary indication. For example, where breech presentation and previous caesarean section were recorded, the primary indication was coded as malpresentation. For emergency caesarean sections, failure to progress and fetal heart rate abnormalities frequently coexisted and were coded as labour complication. Maternal request was coded as such where this was the only indication reported by the operator.
Perinatal outcomes
Perinatal outcome measures included gestational age at delivery, birth weight, infant gender, infant's Apgar scores at 1 and 5 min, any congenital abnormalities, evidence of aneuploidy (trisomy 21, 18, 13, Turner's syndrome XO) and admission to the neonatal unit. Preterm birth was defined as the birth of a live baby at <37 completed weeks' gestation. Very preterm birth was defined as the birth of a live baby at <32 weeks' gestation. Small for gestational age (SGA) was defined as a birth weight less than the 10th centile using individualised birth weight ratios (corrected for maternal height and weight, parity, infant sex, ethnicity and gestation) http://www.gestation.net. Stillbirth was defined as delivery of a baby showing no signs of life at or after 24 weeks' gestation or weighing ≥500 g. Perinatal death included stillbirths and early neonatal deaths (defined as the death of a baby within the first 7 days of life). Congenital anomalies were identified from records of a physical examination of all babies after delivery and from neonatal discharge records.
Statistical analysis
The analyses were performed using the Statistical Package for Social Sciences (SPSS V.15). The plan of analysis is presented in four stages: first, descriptive statistics were generated for sociodemographic, medical and obstetric characteristics of public and private patients. Univariable logistic regression analyses were performed to measure the association between type of care ( private vs public) and these characteristics. Second, further univariable comparisons were performed to measure the association between type of care and mode of delivery. Multivariable stepwise logistic regression analyses were adjusted for baseline differences between the groups. Potential confounding factors included maternal age and BMI (both continuous variables), marital status, socioeconomic status, nationality (all categories), parity, smoking, medical disorders, psychiatric disorders, assisted conception, previous perinatal death, antenatal or fetal complications in the current pregnancy (all binary). These factors were chosen because of their known or potential association with mode of delivery and adverse perinatal outcome. Type of care ( private vs public) and mode of delivery were also examined in relation to parity (nulliparous or parous). Finally, perinatal outcomes are reported in relation to type of care ( private vs public). Results are reported as proportions, OR and 95% CI. The reported indications for caesarean section were compared using χ 2 tests for difference in proportions or Fisher exact tests where the numbers were small. Analysis of the dataset was approved by the hospital research ethics committee. Individual patient consent was not deemed necessary as the data are collected routinely and anonymised for analysis (Study No: and updated approval 09-2011).
RESULTS
Descriptive characteristics
A total of 30 053 antenatal booking and delivery records were available for analysis and of these, 24 574 were women (82%) booked in the public clinics and 5479 (18%) booked for private care. A small number of women each year were booked for antenatal care but delivered elsewhere and were not included in the cohort. There were very few missing responses for individual data items. Compared with public patients, private patients were more likely to be older, of higher socioeconomic group and to be Irish (table 1) . Private patients were less likely to be single, nulliparous, to have an unplanned pregnancy, to book late (>20 weeks' gestation), or to smoke, drink alcohol in pregnancy or have used illicit drugs. Private patients were less likely to have a medical disorder, psychiatric history, positive test for hepatitis C or HIV or an increased BMI but were more likely to have a history of assisted conception, recurrent miscarriage or previous perinatal death (table 2). The incidence of fetal and maternal complications was similar between the two groups.
Mode of delivery-overall and stratified by parity
Operative delivery rates were higher among private than public patients (table 3) . Operative vaginal delivery rates were higher for vacuum and forceps deliveries (adjusted (adj) OR 1.47; 95% CI 1.32 to 1.65 and adj OR 1.21; 95% CI 1.06 to 1.37, respectively). The greatest disparity between private and public patients was for scheduled caesarean sections ( private 21% vs public 8.9%, crude OR 2.71; 95% CI 2.51 to 2.93). The association was attenuated after controlling for differences in maternal sociodemographic, medical and obstetric factors (adj OR 1.99; 95% CI 1.80 to 2.18). Almost all of the attenuation was attributable to adjustment for maternal age and socioeconomic group. Rates of emergency caesarean section were similar (13.5% vs 13.6%, adj OR 0.97; 95% CI 0.88 to 1.08).
The differences in operative delivery rates persisted within the subgroups of nulliparous and parous patients (table 4) . Among nulliparous women, private patients had higher rates of scheduled caesarean section (11.9% vs 4.6%, adj OR 1.82; 95% CI 1.49 to 2.24) and emergency caesarean section with no labour (6% vs 3.3%, adj OR 1.63; 95% CI 1.25 to 2.13) but similar rates of emergency caesarean section in labour. Among parous women, private patients had higher rates of scheduled caesarean section (26% vs 12.2%, adj OR 2.08; 95% CI 1.86 to 2.32).
Indication for caesarean section
The most striking difference in the reported indication for caesarean section was among parous patients with higher rates of scheduled repeat caesarean section in private patients (63.3% vs 46.7%, p<0.000; table 5). Caesarean section on maternal request was more commonly recorded among private patients but accounted for few cases overall. 
Perinatal outcomes
Mean gestational age at delivery and birth weight were similar for private and public patients (table 6) . Private patients were less likely to have a baby that was SGA or with a congenital abnormality. All other perinatal outcomes did not differ significantly according to type of obstetric care after adjusting for sociodemographic, medical and obstetric characteristics.
DISCUSSION
Summary of main findings
We found that private patients are more likely than public patients to have an operative vaginal delivery or a caesarean section. The greatest disparity is for scheduled caesarean sections, and twofold differences persist even after adjustment for sociodemographic, medical and obstetric factors. The difference in scheduled caesarean section rates occurred in nulliparous and parous women, and scheduled repeat caesarean section was the most common indication among parous women. Rates of emergency caesarean section are similar following spontaneous and induced labour. Perinatal outcomes are largely similar, although private patients are less likely to have a baby that is SGA or has a congenital abnormality.
Strengths and limitations of the study
The population consisted of a complete geographical cohort of women attending a busy tertiary referral maternity hospital over a 4-year period. The data were collected prospectively and ascertained routinely by a qualified midwife using a computer-guided interview.
The study was limited to women with singleton pregnancies in order to evaluate obstetric practice across the full spectrum of obstetricians providing care to both public and private patients. The large size of the study population and detailed dataset allowed us to address many potential confounding factors-sociodemographic, medical and obstetric, not previously examined in such detail-and to evaluate associations with greater precision. Data on smoking, alcohol intake, previous illicit drug use and termination of pregnancy relied on selfreporting and it is possible that there may have been under-reporting. Each neonate was examined at delivery and again prior to hospital discharge. Longer term follow-up would be required to detect all cases of congenital anomalies and neurodevelopmental deficit. A standard system for classifying caesarean sections, such as the Robson classification, 23 allows direct comparisons between centres; however, for this study we felt it was more informative to use the caesarean section indication recorded by the operator, which provided additional detail within categories. Inevitably, it was not possible to ascertain whether the decision for an operative delivery was driven by the obstetrician, or the woman, or both, except in the small number of cases designated 'maternal request'. While the number of official complaints was low, it was not possible to assess patient satisfaction with the care received. Lastly, as with any cohort study, there may be residual confounding that we were unable to control for.
Comparison with the existing literature As with previous reports, this study shows that private patients are at increased risk for operative deliveries. 16 20-22 24-26 Compared with previous studies, we were able to examine the impact of sociodemographic, medical and obstetric characteristics on mode of delivery. We found that the differences observed in relation to operative deliveries were not explained by higher rates of medical or obstetrical complications among private patients, although like other studies some of the disparity could be attributed to differences in maternal age and socioeconomic status. 6 12 20-22 24-26 If anything, private patients had less maternal and fetal complications but a higher rate of caesarean sections for those indications. Unlike other studies, our cohort evaluated public and private obstetric care in an integrated clinical setting with the same midwifery and operating theatre staff, and with hospital-wide protocols. In addition to mode of delivery, we evaluated perinatal outcomes. The largest magnitudes of difference between public and private patients in terms of mode of delivery were scheduled caesarean sections in nulliparous women and scheduled repeat caesarean sections in parous women. Undoubtedly older maternal age, higher socioeconomic status and subfertility among private patients accounted for some of the increase in nulliparous scheduled caesarean sections. It may be that older, better educated women are more strongly influenced by the choices obstetricians would make for themselves, or that their own preferences more closely mirror these views. There are several studies reporting strong personal preferences among some obstetricians for scheduled caesarean section, and indeed many of the private patients were health professionals. [27] [28] [29] [30] Another common argument in favour of primary scheduled caesarean section is that it avoids damage to the pelvic floor. 27 29 This was unlikely to have been a dominant factor in this cohort given the higher rate of operative vaginal deliveries (both vacuum and forceps) among private patients. Previous studies from Chile and Italy reported that obstetricians had a powerful influence on the decision for caesarean section, perhaps driven by scheduling pressures, and that this frequently contravened the woman's preference for a natural delivery. 24 31 Elective decision-making within a UK or Irish setting is more likely to be shared, but the influence of an obstetrician's stated or subliminal perspective should not be underestimated.
The scheduled caesarean section rate among parous private patients was twice that of public patients, and in two-thirds of cases the indication was scheduled repeat caesarean section. This indicates a strong preference among obstetricians and their private patients to avoid labour after a previous caesarean section. Ironically, all public patients with a previous caesarean section are counselled by the same group of obstetricians and yet the delivery outcomes are very different. It may be that women who want a repeat caesarean section think they are more likely to get it under private care, or it may be that the higher rate of scheduled caesareans in the nulliparous private patients results in an escalation in repeat caesarean sections with subsequent births. A systematic review of the literature reports inconsistent evidence that having private health insurance is a barrier to the uptake and success of VBAC. 32 How risk-based information is provided is likely to be the critical factor. 30 A randomised controlled trial of two decision-aids for women with a previous caesarean section reported reduced decisional conflict and an increase in successful VBAC among the group of women randomised to computerised decision analysis compared with routine care. 33 Clinical service implications Many would argue that co-location of public and private patient care works well. Private patients select their preferred consultant, receive continuity of care and feel secure in the knowledge that the full range of emergency services within the public system is available if needed. Public patients benefit from the additional resource that enters the health system. Nonetheless, this study has highlighted important differences in operative delivery rates that raise questions about equity. One would expect that every woman, irrespective of the funding source, is managed in a way that results in the best possible outcomes for mother and baby. It was reassuring that perinatal outcomes were equally good for the public and private patients within this cohort. Although speculative, it seems quite likely that private patients are provided with greater choice in relation to a scheduled caesarean section. It is debatable whether this is actually in the woman's best interest, particularly when it comes to the next birth. 16 32 34 What does need to be addressed is whether higher rates of scheduled caesarean sections among private patients create access issues for medically indicated caesarean sections, and whether these patients place a disproportionate burden on the service in the postoperative period. 35 
CONCLUSIONS
Privately funded obstetric care is associated with higher rates of operative deliveries that are not fully accounted for by medical or obstetric risk differences. Adverse perinatal outcomes are neither increased nor decreased in private patients despite higher rates of intervention. Healthcare systems that include public and private patients need to reflect on the potential for disparate rates of intervention and the implications in terms of equity, resource use and income generation. Future research needs to explore the drivers behind decisions to perform caesarean sections, and whether the high rate of caesarean sections among private patients has long-term consequences.
